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NUTRIENT REMOVAL POTENTIAL OF CONSTRUCTED WETLANDS IN GRAND LAKE ST MARYS WATERSHED 
SJ J 1ACQUEMIN , J B 1IRT  ,  B S 1TRANG  ,  C E 1WI  ,  B A 1NG XE  ,  T D 2 IRKSEN
1WRIGHT STATE UNIVERSITY - LAKE CAMPUS  , CELINA  , OHIO 4582  2
2MERCER COUNTY COMMUNITY AND ECONOMIC DEVELOPMENT OFFICE  , CELINA  , OHIO 4582  2
ABSTRACT 
Constructed wetlands are becoming an increasingly important management tool to 
reduce nutrient rich agricultural runoff in the Great Lakes region. The objective of 
this study was to assess the removal efficiency of two constructed wetlands operating 
on tributaries of Grand Lake St. Marys (Prairie Creek and Coldwater Creek) located 
in northwest Ohio. Water samples were collected weekly during 2019 year from 
inflow and outflow points where they were analyzed for nutrient (nitrate-N, total 
phosphorus, dissolved reactive phosphorus) concentrations following standard EPA 
colorimetric methods. Overall, while both wetlands experienced high mean nutrient 
inputs (concentrations in mg/L) across both fall and summer seasons ranging from 
0.5 to 13+ NO3-N, 0.1 to 1.5+ TP, and 0.05 to 0.75+ DRP, respectively, high removal 
efficiencies (often in excess of 75%) produced significantly reduced outflow 
concentrations (paired t tests; p<0.05) largely consistent with EPA recommended 
TMDL target values for sub watersheds of these size (~20mi2: 1.0 mg/L NO3, 0.10 
mg/L TP). Extending these concentration reductions to effect size and loading, 
wetland flow through rates, and daily stream discharge data from USGS gauging 
stations revealed that PC and CC Treatment Train Wetlands were found to have 
collectively removed approximately 10,000 lbs of nitrogen, 150,000 lbs of sediment, 
and 750 lbs of phosphorus throughout the year. This study continues to demonstrate 
the importance of constructed wetlands towards freshwater conservation strategies. 
PROJECT OBJECTIVES 
Nutrient and Sediment Monitoring 
- Estimate concentration reduction of nutrients (nitrate-nitrogen, total phosphorus, 
reactive phosphorus – orthophosphate) and total suspended solids associated with the 
Grand Lake St Marys constructed wetlands 
Estimation of Water Volume in Tributaries and Percentage of F  low in Wetlands 
- Calculate water volume flowing through wetlands compared with tributary discharge 
PROJECT BACKGROUND AND METHODOLOGY 
Eutrophication is one of the greatest threats to water quality today1-3 . This phenomenon is borne out of excess nutrients flushing into watersheds at both a local and regional scale1-3 . 
This project assesses the efficacy of several reconstructed wetlands that have been reconnected using variable speed pumps to two GLSM tributaries. These pumps route between one 
and three million gallons a day, depending on the season, into the reconstructed wetlands which occupy approximately 1% of their respective watershed areas. These wetlands 
maintain a hydrologic residence time of between one and four days, depending on pump speed and route water through an initial deep water settling basin followed by a series of 
increasingly shallow and vegetated pools. The primary project goal is to monitor the nutrient and sediment loads in GLSM tributaries and compare these with wetland discharge. A one 
liter water sample is taken at multiple sites and analyzed for nitrate, total phosphorus, reactive phosphorus, and total suspended solids consistent with EPA and Standard Methods. 
Analyses employ TNT reagents using a HACH DR39000 Benchtop VIS Spectrophotometer immediately following collection. Discharge of tributaries is monitored using USGS 
gauging stations in the watershed while wetland processing volume is monitored using water control structures. The project is part of Ohio’s larger Nutrient Reduction Strategy. 
Arial vie  w o  f Prairi  e Creek Wetland Arial vie  w o  f Coldwater Creek Wetland Collecting water sample  s for analysis Hach D  R 3900 Spectrophotometer 
PROJECT RESULTS 




5 ----0 - - --- - ------ - - - - - -
1/1/2Q1gJ/l/201'i:,<1/201'i711/201'i'l/1/20 , 'i1111/20Hl lll/2CW 
Prairi  e Creek Data 
A TALE OF TWO LAKES: LAKE ERIE AND GRAND LAKE RUNOFF 
. .__...,""' 
!)-•lid~"" 
~..::-.!!:""" ,..,.._ .. ... 
...... w... .. . 
e-•­,..,.._..,. .. ,..,.,. 
... r111a...-...Ac1, _,..u,__., ==-...... 
2~'--­
....... IJbErio<I .. 
..... ll .. l.lli;alhl 
....... !tl.fld. ----11~ S.,•1.-.tllitl!ipn. 
n.1111·,i....•~ 
.. 11~·,i....1n. 
a-.. ... 11111 
......... o!M. 
=:.::-:-1111-: .. .., 
_..,..._1111, ..... _. 
s 1n.....,_,.,... 
===-i.--.td,- .... 1)---·-· ,..w,---.. 
4 11oft~ ... lnlJb&. .... ____ ..., ....... ......., ..... 
lwllim'olfi..olilllll. _.,_....., 
PROJECT CONCLUSIONS AND IMPLICATIONS 
- Over the long term, these wetlands have the potential to prevent tons of excess 
nutrients and sediment from being flushed off of fields and into GLSM1 
- While results demonstrate impressive reductions, additional wetlands should be 
added to other tributaries to encompass more area of the watershed 
- Additional watershed BMPs involving transforming drainage and nutrient 
management should be implemented to compliment wetland practices in place2, 3 
- Plans are in place to expand wetlands into the lake, forming littoral wetlands 
- Results of study can be transported and related to other watershed, such as Lake Erie, 
that are experiencing similar issues with agricultural runoff and eutrophication 
- While study results demonstrate positive momentum towards nutrient reduction, 
overall nutrient levels continue to be highly elevated in the region overall 
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